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(57) Abstract: 

PURPOSE: Provided is a novel microchip comprising a filling 
region, a testing region and a channel system which are 
microstructured and contain a fluidic structure with which the. 
liquid flow through the microstructured regions and the channel 
system. CONSTITUTION: The microchip comprises a filling 
region, a testing region and a channel system which are 
microstructured and contain a fluidic structure with which the 
liquid flow through the microstructured regions and the channel 
system is controlled, where the fluidic structures are butterfly 
structures, cascade structures, forking structures, delay 
structures for edge flow or structures touching the capillary 
force. A single flow channel is forked into two flow channels which are arranged as a Y-shape and form a symmetrical 
delta. The cross-section surface of the single channel is as large as the cross-sectional surface of both forked 
channels. 
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E 1 

F.B}tr^ Ti. 72. ^-S 72, 3||7l# -MtH -St 1 . SL^IS 
E 1-8- S-^ ^-*Jo|| -H-g-St-, nl^^i ;£*|o] Aj-^i 

E 2fe oiMl^o] ^ 72(120; butterfly structure), H^TfEl h 0 v *1 t l ^(210; pre-shooter stops structure) 
Si ^-71 Jf -p r f- 72(220; bifurcation flow-through structure)* E^sl-Jl Sife E "3(2(3) ^ 2(b) iir). 

E 3-g- cf# z)o]o| E flefi-i-(310; terraces)^, ^-r-f-^O)* 7j-^l, ^^^0] -3-2. ^2: (cascade structu 
re)* E^s)-^ £^(3(a) ^ 3(b) itr). 

£ 4a M|*l E 4c^ ^ H£ <y7 ^(130)^ «tfl °J7(410)# f^^E * ^"SE^ £ 

*l* r fe ££. 

£ 5a v-H^l £ 5c& ^-717(520)2]- 3l7|# <a^(410)3] SilHI 5U^r <4M *j °] #<L> 72 /-l^e* 

(sio-a- E^isRr e^^e. ^cf'gt * ^^i). 

E 6a 95 5- 6bfe ^^(610)^, 7«K620) g ^1 7l 7S!(630)-fr 7"l?r ^ 7}}2\ ofl a] o] n],.^^ 
E 6cfe E 6a<Hl tt|-€- ^*)2) 'd-'SE. 

£ 7a Ml*] E 7ctt °lM*]ol f^j ^3] 2] AflJf -7- 2:1- E^ISA), £ 7a^r ^SjSl -tf'SS., E 7b £ . 

£ 7cir A A E 7a3] B-B<d 5l C-OjHHa] -f ^1 <a-<dE. 

£ S-& 73] 2] oja.o] ^j* SAlSffe a o v^ £ 

£ 9^ <*A|ajoi si| 7 | ^S] °j^7> ^o]<^^^ ojAiajoj ^jf £a) 5]^ 

* £<S2) *f£<Hl cfl*l ^J-cl-eV Jf-£2] * 

120 : 3^ 72210 = = e]=ffE] U 0 M 

220 : &7)Jf -H-f- 72310 : #i 72 

410 : 5fl7l# *«U] <y^510 : -§"2 72 

520 : 

» . * -: tj 
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* i 1 



£-4I-i- *o v *IMH4a| 4°]$. ^ fl* -fr^ ni^i^-^-i-^- ^i^-svcf. a. t^a) 

£ " HeKrE-i a oM ^2" . " 3^" f£. " ^-i" 9-2, 3fl7l-§- *34 °J^, 5L4|« t 1 * -«* ^4, 

^4 ^7|^- -R-f- °)| w * ±^ f-4^4 Aj^£|fe. -fMI 3t4 A^-g- ^aJ-a) 7| «W ol^J-o] S-^Jl-t- 



44-2-4e)M (bio-array) 7|#2] jflahfr ^««t*^ 5^7V 4^4fe a o v 44 £*J-g- 4^fr4. -fr^tf-^Kbiomolecule 
S)S] Efo| U_E^7l- 4-fr *4°lH. £^ =a^ 0 Hl J1^4S]4 oli=, 4°1.2.4 Eflol^- ^«Jj <H S)M 1-g- ^-A|o|| 

i^44 ii?)|<as ull44^r 3* 4-§-*4. ol ^^^-t-o) Afl^jjL^ ^ ^fe 2 4 

4^4?fl *!-cf. 4°l4.4^ol^ £-4* cfl^ £44 <r<8*M ^sfl ^A*V u|-g- £ a] 7J.4 A]*js} 

^#s] aj4~go.s <?144 ^zfla] AS#«j-^j 7|^-i-l- Af-g-sv^ 5}oi -g-71-^el-cq-. 



* xl^-j o S ^S}.A]^ ^Jold-. 7.^2] ^j-i-Sl -g-olsVJl A]^ «A1 0) D fl °- A^ojo, aH^^ A]--g-44 o) -o]a| 

-S.^t]fe 4<#4 &4<H1 4-8--1) 55 0 I4. ^ls.^. °1 5 J ^-^fe s\ a^s)-^-^, sl-*)-^, Q^m. Ajf. aj..>i 

^ £-^-§- ^ 514. &<>rt- # ^ofl'H, ^» Sfl^j ^^.Aj^ <a7j]^l, ol) o- A] TV ^SL^o|ji. 

J17VS) ^41- jg. #2HS] AJ^^| 7]#-i-# AV^-sV^r °1 ^)«-£]7-m ^ ^ oj 1-7^51-cK 



Jlf^ 4 ^II^AjOl^) ^U]-^ ^^-Aj^-S OISVO} 7fl2: Ul^-0| Ul^^lfe 7^* 0 tOl Oj C l EC*).. tiVol O 

A|. 401^0^1)0)1- AV^-eV s_z\^o) ^*fl ^sfli;^ i^^oi 52 ^i^s. ^-g-sl-ttl. &q mi 



^-J-i ol^JWf 47fl 

4olH5L^llr* 4*4^ ^ 7|4 ^-^ ^^4»| Af-g-^icf. 

SI AS a. ^^|Aio)|A-1. n^^El « 0 >^1 ^j^ ^2:. ^S. ^2, ^l7l# »J ^ °J^. 3.*& ^ 



% l -r 514. ^"J-^j o.s., ^ t^ofl 4€- «8=i«- ^a1#^ aj-^i s.^. o.^ ^ri- Aj^^. ^a o vai?j 51^ 44 

o1a o vo| s-Ajs.^. i*V3|.ji 51-2-4, ^ ^^)4<H14 °lf-& -atVAi o. s A«f oj f a«h1(o)) S a^ 2.^14 ^.s- o.- 7 
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%*\), ?i. §-7|^- -frf- f£. fi. H2l*ffEl >£4 7i£, ^4 7^(°fl34, aJew* #t f^4 

T^ltf ^MS), »7l^(4S/i, ^7^ *7)7), 3l|7ll- #7, 3fl7l# « , £ Bfl 7l « 7^ *» U) tfl 3. 

2) 3fl7|# ^44 4*c)«4. 



A o v 7| 7sj-fr °J7 5LS21-, ^7 31^4, *3 ^ #7 3^-i- 314% V 7 5A4. 47) °J7 3)-i-fr ^7 iSl 

*Hu)o) «y tVJf0 )| ^j^sl-H, ^ 3H-& -? r 31 -gl-Sl 431 313 £tt 4^3^ *I31 313(<>i)3.4, 4 95313% o| 

4)* 3-fr47|°fl B %o] 3444. -8-71 #7 ^H^^gr *4 31\|2l 4# 4-Y-(<y4 C H44)« 44 

£3 ^44tz 2°1 ul-ev^sfcf. 

-8-71 £3 -72)^ ^H'i-ir 3t44 7 5tU, n Si^fe #*d ?aoi| ;*]^sH Si 4. 47| 43 7 8! 2] *Bgsl 313-& * 
xj auiilej ^ ic+ 3.0. aj^sl-cj.. £.3 7«IMH «fl*14 31^2) zjo] 5) ^^-o. ^12) ^-£ofl 3^S|-£14 

*M 7S!4 3»l5i -8-71 £3 7«!* ^<H4u -fr3]» 3)4 #71 i444- AV 7 | 3,171 751^ 7S) O.S. 

^ 43|» --r^j5>7| Bfl 71 # ^tHfif, Aj- 7) a Ai fS)o) A o V 7 , 35,7)0. *H h) Afo) °) *j ^ ^.g. ^ 7 J. S 

i44 -r 514. 

#*d 44 43 7Sj 5! sll7l 7s!4 47l 7s!l-# 1-4 -frail si 34431 3M4 2)*v 4<#4 ±44 

4 914. 

iL4 A-)|Jf3 O.S., -g. *£r$2) ^o) = 5^E) <#*) 72:7V afBV^sMl Jg-*V 7]-^ a] -fr31 -fr-f-, ^. #7| -fr-S- 3)^2| 

#4 «8«W*Ua.4 47l fr^ 5)1 <i 7V3-7>el#* 44^i ^-3l7> ^ ^l# -f-sfl ^.^ ai^s^I -fr^^fe 

* -"r 5U4. Hel^ r E-l h^I 7^^ -fr* ^^2] 7HV7J-b]i-^ i^s}^ s-§i, fr§ ah 

-fr^2l ^<a*V *l-§-4fe £fe 1-^^ 7HV7fel# i^-«-4. 



a. ^cgo, £ i= 72;^ ticf f r -i- <g« O.S.-LE1 Aj-c))^A5_ icf ^^SLsL J£ 0 J4& -fr^l - 

S^2] jiq- Sh^-* 31^^- 7 5U4. ^- ^^14^14 4-§-slfe -a-°d -fr-i- ^l^s^Ei ^ v ^4fe. 

3 v afe ^^o v ^H^ *°14. ^ 7i)2i aH^I:^, ^^iii- ^ 3)v|i-jl -p r s- sife ^^-sffe tb'S -fr^- *H 
^-°d?!- 7V^14. ^ 7H21 5)1^-1-^ -fr^ll- ^-71 sii^i-s ^^-4^ <dr°d cil*V ^d^^l^ ^-fr 



g- ^/1lAio) 3.^ AVz|«g A 0 Vc^o) HV^O.s a 7 ). S ).fe 2)o)2l Wt(EWit)* ^t.)*}; Aj-zV^ 7^m £ 

fl-SM, ^°fl 2)5fl. aAflsv ?J-iAl7jcl-. Aj-7] 73.^ 4^. e))^^ fr-§-Sl-7l o)^ofl zv efl^i f&fe 44-^1 5fl7£ 
^ -frl-sl-^ -8-311: 31?SV^, ^-3121 ^^*V S,)-AV^ #^sVc)-. 

^ t^2, ^J-^fe Af-g-Sj A)^ A-flal ^-xfl 7^14^ 3fl7l 72<H1 TJ^S) ° r ^l Olff ±*j-*V - 

514. -8-7] 3fl7l# JgtH <y7fe ^7 -^-^1 i^4Jl, A o V 7l <y7 ^r-ffe ^1711- ^^vfl^] ^.Sl-^ o o t E j ^vo. 

■8 ^lls.o|| ^ xjav^v 7 o|fe li^t-a- 7«14ji Si4. 

£1K t^si ^ife ^7) ^v^i - ^-sv -o Afl o) _o^. # ^§Vfe ^-31 7^1 5L«-% V ^sl $i4. #7| 7 

^^1^ «fls.4. ^871 ^o} 7^ ± ^ 73° 0 H t *1M*8 **°I4, ^lMls. ^s).fe 2]?^ 7f7i 

7 ojcf. ° r ^lfe 7A1 SM^HlS. 31^1 0_S. ^-^"£1714, 4^ ^SJSl^, ^1 21*11, ^o^ll 

S *Joil filsll -fr-S-^-4. 

€ t^2l ^y-^lfe SLA-flaV f^ci 77I-S 7 Sio-ol, ^-3 33°fl4 -fr3) f r -f-°l ^^3^51 # 

42131 471 $H*i] 3l?^4. a-^im #4 -fr^- 31^ £^ -fr-i- 31^21 ^Jfofl 51^ ««1 -§-4°l4. 

^j°l ^4, Slfer. -fr^S-31^ £fer ^- 71)21 .SLAfls). ^) ol ^o. A | o] o, S) o] 

4. -fr3|fe S.-'Hm Ijol ^-8: 31^2) -2-^0114 5J0ID). 2.Afls}. ^ol ^g- §7^03. £<y^l ^fec)-. 
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4 ■&«gai 44fe =£4^. ^7) 444 ^HSsL ^71)7]- 2j44 47l 44 7 « ^7]-s i44 4 $14. 44 7||s^ 

AtMS #44 H£|E( fri: ) gc^ ie]a) n«Hc)|olol 3} oj ^444. o] 6} 7« o. ^V 7 | ^^-.^ ?7 |^ H|)#5]-44. 4 
4 44 7|- 4*flsL *H4 4-§: "fl. 4*11 5L44 44 4 *fl4SHr 34 7f4441 44. 47] *3-8r EE 4 47I Q*\ -&-§- 33. 
4 4*d4 fr^Hl H4 ^443.4 44H: 4 £ 4-2-4, 44)S 44* 4444 2^4 44 (marker) 3. *| 4^ 4?- 
$14. 



£ ftS 21 44 2:4 44rr " 3] W 4^4 a i 0.^)71- 7^-5- 444fe 4^44- 4^4 44 4.4 4 

71 44fe 47) 4443- <4*fl4 3^4 44 1121, 44 444 2)4.2. JL ^7)1- *7l47l7| 2)4 I£f 4^44. 

44 lit je.^bV *)<H1 ojgfl 4ft ^ 5Jo| 442)4 -fM) 44 4^-4 3444. £4, #7| 3 fl 7 |# 
US.* 44 °A "11444 ^g)) ^e|<4 -§- 7 )qH|A-) 3fl7l-g- *»4°ll ^45^ 5jo] #^ iHS. ^44 ^ $14. 

4*d 744 14 51 444 si-714 44 53°) 4444. ±^ *fl44 4*fl ^40) o)is4, 43!* 444-2.3- 

4 47 iStflS £-444. A o v 7l 43!4 D4 44^ 47 ££i|S 44441 7>44 4 5U4- 47| 4*flfe 3) 
giMle] 4*tl4<H| 4^ 444 444-2-3.4, 47 iH344 44 s»43.4 ^4 443. £444. 44 ^^4 44 
a * ?d ^1 Si ♦ «H, 4 914 44 4 4 $14. 

4 ? i S»B)4 ^£4. 444fe 44 7Sj4 ZL&1J1, O.S 3fl7l ^S>4 444 44 44, 44tt 44 44 

7* 1-4 4^ 441 91 4141344 «H7ls|^ 5Joi 2)444. 

44 44 7S!£r S-414 si«B, SEfe 21^-g- §^ 7^2] 4^4t1| 4^4 f^* 4-§-44. -frd 

^s]2| aH^-2. ^<a^2) 7l#4-& f^^s 7li a 4 444t11 7«J* *44fe 7^4711 44. 

s«n]oi ^-^1 ^^jofl 4eH, o)|s4, 4 i4435.e]El M14 4 l 0004°lHS.sl el, ii4 °^4^ 4 

1 "}o]3-sL?-}b\ vfl4 4 ioo4°13S&1e-15. 4*^^4711 44€ 4 $i4- 



4^1 78,121 7|4 « a4fe 444 4°1 ^1^4^ 53 4 ^1444. 44 444 44 ^ 44 2) «§4-§- 7f 

^^aj 0.5. 314114 ^H^* i444. 4^12] 444 0.3. 4*11 <^s4, ^!4^ ^4 Z.^ ^^r^ *J47> ^144 
4 44. 44 4S!2] 47H4 44 21 7S<H1 444 4 44. 44 4412] ^-44 JE.^14 2|*|| 

4 7 d ^/SEfe 47>^j o.s 4^12] 44°ll 44, ^4 44°fl cfl4 ^4 44^1 4-& 44^ 44 ^44 2) 

4?i4 4 $14. 



4^ ^Sj2| ^-4»-H44, ^154, 44 44 ^44 44 ^fe £fe 4# Jl41-4 47) 44 

-7SHI i44 4^12) 4^4 444 441-4 4^4 ^afl4 4 44. 4 Si 4444 ^44 444 4^°il 4*11 
4 4 $14. 

3 fl 7 | ^sj^ s,]7i# ^hKH) o|Bd -2,^|# 4^34^tHi 44-4^, 44 7*14 4# 4^11- ^7H47l 4*11 4444. 

4 4^4 44 ^ 444 441:, 4, H444 44 f£, 3i) 7^, 44 7=1, 44 78], fi 7^, s)| 7 l4 s ^4 4 
7. 3.114 74 ^4 47 ^4. ^44 ^4 7a. 444 44 ?2, i44 4474 4 ^444 4^4 4€- 4 
41 4 44 44 SE^ 341- 1ft 4 $i4. 

4 4^4 4414 *14, =gEf4^ 44 ±44^, 44 44^1^ 3<y4 4^4414 5L44^ 4444 ^ 44 
"11 444711 4444. 

- J 4 74 4 44 
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*W -B- t 1 ^ ^Ife -Ml ^2) ^£ ^aJ-a) «£ ^ o| fe sfuf o)aVoj £ 

fl-afjl SlS.^, ojsj S.^s.o. oj B J^o S a. ^/11^o)lA-l, H&IttE] tf>-xl 22] 210)2)-, ^ <g ^3:(S- 121 120). 

^-i ^2r(£ 32| 310). 5fl7|l- *»ul °J^-(i 4a2) 410). S.*Q& ^ ^# >£»\(S. 4a £ 4 C 2l 130). 3. 

*)1# 5c2] 510). $7l-?- -R-* ^(S. 22] 220) 3? -§-7|^(£. 5a ^*1 -£ 5c2] 520)£|- %• € 

ttflsi -Pr^^^ #*lt--& -H-el, ^<3, ^&1^. fan, 1, *4^, ==M, ?r^, -g-^ •ga.Bfl?! ^"^ 4°o 1 ^ 
#o|uK 1-eH -gr^H^, *s]°l 31^ -fi-al, Al^-l- *m ^4? f-a] «gEfl°j ^j^o) atfo.s ^€ -r 91 

4. 



•#7] -3-^=2:^ °|%=#^^r(microtiter plater), 4*11 H =1 3 flEl (multichennel pipetter). *£v\?i. 2ja^)J^ <>1 

Eflo] (spotter). aSLBli-HEfl-Sl o]^o] ^ ;jJ-h], o^o) ^flu] 3ife «^7l, ^#7], aj2]^(IR) 3 # 

7|. ^ 3 J-^^7|, ^iAfol^eKthermocycler), rfl^ *] 7131, 5L^- ^- cfotsv a ^ eh ^. U | s.jij.oj 
4. 7l=!;al -§-o)*l *\&?>\t= 3.7} ^ ^^<L3, ^ $J4. oilJLA-l, -fi-^S^ ^-^1^ ^4^, 344 

<§. T 1 ^. ^t^, *Ef0|^^, Sj-g.^ 3flC^ ^ AE^£^ »4i^ f-21 i^a] 3121*1 qj-tf-g. 

7fx) £ a - oicf. av 7 | o.^ ^ ^j-^i^ .g-oisv ^-g- sj^ts. Aiej^^^ *v-§- 3— 1-q 1Po v <?! 

7H'S^, *J4<& 3°1 4^44. 



^^21 #*lfe £ 7l#g-oHI i^2) « 0 V«gofl o]sl) ^ ^ - otcf. *\] g_A^ =f-s$ efl o] 7,| -|! 

fr^^-g- n-g-sH ^^^14. 

■§-71^0)1 --p^oi oij, ^a. 5 .^(i 0 ading) ^ ^(washing)* <a^2)-^l o]^| -R-^S^ 7V^Ji 5>c|-^ 

5i*2|alSlcf. 

H f2l- 7 E Vol. AV 7) ^.^S. S.S1- 4J-3121 ^-^^ £^1B1 iJ-AgSj - Olcf. ^el, O.^)^ O.S 

4€ «<H1 21*11 ^7] Al^efl^- - £ Olcf. o|Bj -O JE- A^ja^ 5,^^0.5. CfOt-fiV -a-jSL i^^n, 

^Ell-sL ^-8-1 -r $14. 



£lf * t^2| ^A|^o] ^-^1(100)» o)^l^, A Q V 7 ] AJS^ S.rg^- oj^ iE( 110 a)2}. 1*1 5F| 

-'-)|*]# 21 SSt 1 iB(HOb) ^ ££ fe S^'aI^ ^. 7 ] u))#«.# i*i-*lcf. A o v 7l £Stf ^ 2j s] <?_<g 

°iol Aflf. S ty ai ^1*10. ^^g^s. cfo):^ zf-^ ufl <g^ ^ o iC f. ^j-^el- ufsf ^-o], aV 7 | ^(kmn 

el) ^Mi, €*2) t V^. 7 V ^0)^0] <J|^^. ^^ji, ^o. ,£* 7} 9)\°}^S] *J-5l-ci. ZlEllAi, 3 fl ±|] S) 



A o v 7l ^-^It 3^171-i- swul(420)2(-, ^-7| ^-^KHo)) ^^1^) nfl 71 -i- sPtH(4io)S2l =r 5i^. 

^l*!. ^V 7 | oj^Lo] u) |rt o. ^, 7 , # o.^ **-o}^<£ ^ OIA^A^ ^-^ <^^(140)^S2l 3jl7|# 7HS.2| ^ 

-r 51^ ^H. 7flS s 7e v^ ^ )7l# &u]xJi\9) ^5.4 i-B-5f 7 | flsflA-l ^^^7f ^AH^cH 014. 

3-S1. -? r ^ Al^efl^. aV 7 | ;q) 7 | S 5MtHMl2) £^ cf# *^Aj ^^.o)] AUjjaj o. s ^^sf7l $lsflAi. 3 fl 7 |-i- *« 

-"f^ ^HS. Aj-O)o, ^^^aj* ^7VAl7|^ ^ ±7}sL*] 7}^lk ^ Sic]-. §fl^l^ ^^^fe aAll=l«j5l5L 9J?1 3,7] # 
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4*4 44 £4, #^ 5LS(520)^ 4l^4, 344711 S*144 -j^flo] El-^^. aJ.^| S ].^Ai ^7) 

44 2i"i 4*HI4. **|, 4°l£4e)l°l 44 :£*§44 £-4°fl Af-g^ nfl, ft**** ^3."^ ^4 ^ <15L 5 

HSMI 447-|^44 |i 7 [ OlCf. "H^S., °i)3-4, 4°J ^4 *4 ^ 44 ^ A)-0|0| D)) O. ^ o]i g 

£ 2 5 £ 34 £ 4^2| <8=£# -Pr^l 44 £44^ Si^-°1, 4*4 £-^13!-* ^r447l ^Sj)^1. <l| 

" 3^(120)" 51 " 43.(310)" 42:» i^JI 44. A o v 7] ri s.^ a|^ejs. £ ^ oj^io] 2-1^ g)- 

712) 5J# ^ ±*$2<\ 2* 7^sf7)| 44. 
_ ^sj. oV 0.^.0) o. S ) )a | ^ 5VAJ. 

- 44 ^»l(°i]5.7-). HHll(hybridization) ^bO^S] ££0) 

- 4*ti», 4 7H2] ?Vl-(7l^ ^s.2] u)lo]^Sf g7H) aH<>1)4 ^ aj^io.j.g. 7W ^ aVe))5. £4 
44 3# ^/Sife *|a] ^uHjl 

- ^(£4 cgo3 ol^r) o_H^o| ^^2]-(7ll^^]) 

3^ 2J^4 CJ^?jt(^-7l-¥-l-2l #7>Al- 7 ]^ *|g S-O) f^SU ^ ?)o}7V #4l®)-$r 7\Q $7|Jf2). C|| 

^3jo) - <aJ E p ^ o. S zp..^ 5)1^ A]^Efl(120)°14. 4?1 *D£ A)^Eflo. me] 7£21 o. cJ-*L^-o] V«§ ^7|| 
o]]Ai a|a} ^/<£^ 4^44. 



4^4 444 ^7]-Al7|D 1 Ai o^sV o.^ 014 v *g ^h o v gto]^ A D p^ S.4(smiling ef 

fect)2) *\\7\% 1-31, *HNI 4°l^r -8-71 -frAfla] ^2j*l sj-.03.fi} si.Aj._g 7 }^7ll 44, 444. 44 °i^£.Si 

21 -2!j*l|2] 5^*1- £-^o| <g-7jElJl, a o V 7 ) v^<^) 2)*}- CH^= -frs- HS3f2jol -S-^g).^ ^d>o^^ j^-B. ^| i S)- ^ C|- ( " •;.} 
El^nfo^^E^" ) V ^ ^d a o V £F?]2| f-y-^^A-]^ ^^o, ^ X ^^ 5|^^^Ol^| ^ olcf. -g-Aj 7 E V^ cg^^. 

-t-?l3i-^oi 74-g-^^ ^7HH. ^^fe Ajeij^jii^ 0.^1 ^e^^. ^i^^^ciia aV-8-* ^ 514. 



cjisV ^. a s Vtgo] otjrsV -p r ^l A^Efl o. A)-zV^ s}.^ ^- 7\ ^ A) -7] ^ ) 2] Aj-^^^o] uV^O.S. 5>ol7> ^7fs)-^ 

■?i4Jfi-(Efle)-^i-; 310)* 7V^1 ai-zv^ ^^v 7S7 1- ^e^s) SVaJ- ^4iSl-» 7V^-SV7)| fr^|- 

^14^2) a.4 4=1^ ^*fl4, ^ ^Hofl 7]*sl a>2l- 7 E v^ jEi^a- ^ oicf. 



A o v #* 44 £4 ^ ^^2) o 0 ts.6V -a-^fl xj^- ^-^|^ -o ^= D|^l^-^cH)Ai s,)-a>a|71^ 5J4 <a44 

^4^* ^4471 Hel^rEl 44 ^^(210)* a14. 4*fl7> ^ 7])4 4# 7^01^7^ ^^a^. g 7 ||2|. 

44 2:4 4*)2l Bllo]^ A)-olo||7^ d1) o- so. <^ ^ o| q,.^ ^ o. <^rt o. S SLOlgj.^ ^*^1, <i!j 7>^)-Elal ^Aio|| 

7i j£4 e £44 1)21 <g^o.H. ois].^ •t4 0 i]4ii4 4-71 ^^2] ^•^o)]a^ ^.cf m }.s7fl -? r ^-5l-^ ^* 0 t* 4^4. " 
F-aK?El" 71-^^7.1^ # tttei nfl^ Ai^giTfl oj> n]7} x}^7}^ %^-°\] ^efl44. 47^^51, " ^44^! 3:4" ^U'. 
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^-«gs| ° 0 118V A}-*^ o|a o Vo) n e |^E) ^ ^(210; £ 2 #20* °! af z] sJ-t,] " H=] 

£fe f-H^ fitfoM, -8--S- 41^1-i- a)-^ 31*1 sH sUjl, ^Bfl-H. Si sg^-tb <§^(o||s^. <g«3 > 

y-Ol^^S. ^f r sfcr) 7V^Bl# n^B. £i^*Jt SS)-S.VC]-. f^SV °} *1 ( oj| SA^ , ^Ufl SM^O] A^ife). 3$ ^ ia | 

H l-2f 7 e v °l. <g«l(°l|S>M. £^ 140)21 ^Tll-t U\5} §>L| o)a o Vo) - ns]^ «J-*1 ^(210)" * «H^]^^ 5J£ 7f 

IM"^ fe^l JiCf IS^O] ^Efl£l7l Hfl^l, HBl^El fM-^Sj 7l ^-gr o]^9] £o|0} Z| 



E£*K -^71 #*13] Jf7f^<y ^Sl-ol aj-71 ^-^ufl^T-isl -8-4)21 j^j^aj £ <g g tj-Aj-g. Af-g-si - 014 

4<H| uj.91- 7 e vo| r -ft-^ °-4]3. %^\7\ fl*IM, " 5L*H& <g£ *«tH(130)" 7} SSl^r 3Ja| 

al-S-S|*J.cf. o) Jgu]^ i7l<H] oj^ £Bo1 | -o sfls. ji^^. o) a o| o.Afl7> ^71 ^Ml-sL 3)9!i>jO£ *r 'V, 

4. ol sMtHiL^El, av 7] ^imsj -a-^t 2:^ ^^-8: £4m 2)-g-a- -f$-*l*W 4)fi| ^-S-tb "S-S-S 0 ^^l7f <3#3 o.s 
*M s?IL7l o]^ si- u} o)a o voi ^2jtt 0 v§ ^|^1^ a.^)^ ^7J "-(440)1- ^1- *«tH# A(.-g-*i-o.jS.y,| 

sIlTJslJl. o}7H, ^-7| ^■r-Tr ^"71 ^tHSl 7-)^ 0.5.".^ ol ^^S. ^^f^, t4e+^i, ^-^ "^^(140)4 4r 



-? r ^ 2^ E^i -S-'Lh i^=8€ -S-^l* ^^1^-1 71jo., ^€ SWH ^1^1: *«& -*7l -am 

tKK 7f<g S-o> o. 5fl oj <g sg^J- o. ojav^ ^ liCf Ci ^ -S-^ ^ ojc^.- ^J^- avc^l j!BjSfolc.> 

o|Hd j9-^*J-i-^ oj.^ A i 7|7 | a. ^vigoi o o i:^*v -B-^1 ^lfe " J£^m ^2(510)" 1- 3L«-*Vcf. 

^^fe A o Vo l* 7>^1 ^^21 ^Ol ^-a^. i7(-^ ^ 3_*\]# ^Aj-o. 7 |.^| =. 7 fl2l *|| ^ # 

^1 

5L*W: ^tl-T-21 «g=i* ^V-g- lM£r £. 5°1) =1 «V2}- ^oi ^ 7]# oj^. (410)fi ) ^av 0] | - 7) ] o) o.^|BV #<a-r-(51 
0)1- 2^-Al7)^ 5jolcl-. ^ h}^U #<a-f ir ^121 f-o> ojj^s. qx]A.)?]vi\ t ^ f"tl^-^ SLtt 

3 j7f ajft ?1SI1 ^.P,^ 7><g ^Tfl ^-^ S^i 4M)» ol&l f^cj-Jf-1-21 2*h-Sr **l|2l ^l >•> 

ol^ofl. n.Z]jl. o)^ol] ^]*H7l*r 5J* 7f^5}-7l| *Vcf. 

OJ-7 SMU)^ ^a) ul 3) OJ^JL 7,>o) 7^£- ±^ °]*)o\] ^7}^o] ^^«7f -§-*}-€ ^ SlCf. Ol ^^1^^ ojj^e) o.^ 0 ) ^ 

?i ^ulS^fEi °J?»flS ^frsffe 53* a o V ^l tl-cf. 

^x) 72°11 tvtfls.. a 0 v 7 | xj-^i^ ^7|^-^-g; -f-ev -8-4121 £-^4 °l^ajoi o.jg.^. 7 v^sVt)1 sFfe " ^41 1^1 -V" 

21 S}"^ ^V^*V 7 E Vo) ^X)Jffif ^-AV«V7fl ^-g-^-Cl-)^ Sl^ W 7 | nfl^^l AjSlAjol OHc], m-EH, -? r x|| 



£ 2^1 uj-jq. ^-o. « «Vxl^-(220)" 2) ^-^-8r S-Sl, ^-71-f-e) 5 ^ Al^eflo] - Y" ^ 71-7-1 %o\] 9)$) 

^ll^Scf. ^-^ 7 ^tb -g-7lJffi^ CflS^ O.S, ^ ^"3* ^71-^-i- 4|*S1-^, <^7l^, -#7| " V2) ^cl-!f" 

°J^H)S £°J*Vcf. " V2) $71 vfl^2) AJ- zv^ igAj-o] ^]elt!V a!^- V2] ^ 7(- 

-8-412) di^i-HS £tS>7l nfl 5-^1(4^1, " Y" ^3:1- $<S#), ^"7| ^ -g. f^eflsl T §-7) ^-<HM1 2f Zj-o] aj-n] 
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?7fl^-*| -=-2002-003236!) 



S|*l &il4 -fM^Tfl £c]-. 



i (5a^ -§^d *«u)(7l4)2l £oia.o)| oi^l ^e^n)^ aJ. 7 | ^ ^aj. «a] ^l£]o] ^-jo] £o»JjLo|| 

4fe JE.*fl*l(717)4, ^ DfoiHs^^f- a}.o)°) ^^(913)3f, ^-¥-€"8: 4^ sl|7l# A||vg ° t j^-(916)# 

£ 6b^r £ 6a2] «H 'g S) ^ejj^o, aj ^ ig »s) ±7}^°) u|l<*-§- 7 }7l 0)^)^-3 ojcf. 
£ 6ctt A-A^d^|^1, £. 6a2) ^x]2] £A|sfji 9jcK 

£■ 7€r 4^ ^M*?! ^Sl-I- Olcf. S)3jl2] £].§. 4)^ 7 | <^ ^^s) 3l^g-*j O)^ JtE(7H)7f 7-)<g 

^(712)4^3 ^(713)* ^44°) #4*11^(714)2] ^ ^-¥-°1] ^«4. ^^21 7^o|l.^^ ^»lo| *| 
*fl 7 J°I« 44 <*HV^ V<§ #0) 214. #4 £.44(717)°. 3.21 ^H^HItt cl^ >f (7 16 ) 7 |- 

£ 7aofl A^ f ^ a ?ii#(721)^H) Hfl«g£|ol 514. °1 4-»f#4-£- §71)4(722) <13L S*)t) 2i°-'4 

4?1 a7H^-& <Q^- ^4 -1-71 7fl^* 7fl2)fl ^Jf^cHl ^7)-l-i!f ^V-L^^- £j7 ojcf. 

*) D d ^^(712)* »!l!#(721)fi1 71^011^ g 7 fl^(731)^l 2)*]) g*)7) o.^ 

£ 8-8- £-*) -75)21 ^n^(811)sl 0 d¥-» £.a)4:s oi^d), a o v 7 | £Aj ^.ao) £ oiHt £/il^( 717 )^- 3 o r ^ H » 7d 
^-sioll o57j£]ol ojc)-. 2.^|2V( 7 17)o.S^-E-l *H ^(811)3.21 ^0)^1^ t Vxf^-(812 )7> $Jc)-. 

*H^(811)2] #^r4(813HH2) ^--2- Aj- 7 ] ^(811)2) *) 74 ^ °fl A) 2) ^ Jg.Cf A|tf. 



£ 9fe g-^ ^SJ ?H1 ?)*1?1 2iJl*V ^H^o] ^cl ^-^s. £A|sl-ji oicf. u\sm ^ J£.^|?V(911)^ 

g-fr ^1(913)7)- olol^)^ §0. ^e)nl^-a 7 )-;jl °li^H^(912)S. sl?i£|Jl, 44321 f*-^ o| ± ^ ^(914 )4 
«U3 |il8: ^^r S^I?!:(915)-£- 3ll7|l- «H# ^H^SA-l Al-^-^cl-. a o v 7 ) £.^^(915)^ °J^-(916)1- ^-?r*M ^71* 

^U|(nl£Al)o)l -"p olcf. ^- 7 ) 3E)]7l-i- SflB] oj^^ l^-?-#(917)* 5i4. #7] S))7|# 3g 

» 3 a!1-(721)21 iJAfl^ f^^ ^7iol-t oicf. 



^71 4i7l-l-(9l2, 913, 914)-& fl7flAfl " TflolH" «! o. ^,o] 7llo|^-g- 21*1 5L^m ^7) ^-^IrS.^i 7) 

-r 214. °11- 4:71-1-^ a*l, °14i aH^(912, 914)21 ^q^, *\o]d\] ^ ^al(913)2) u|J25j 

S o S oj^o), ^ £^|^.(911)o4. £Afl2l(915) Al-olo| Sj-Al ^ 0 5 .^ 7 |^^- ^£ olcf. 

i7l-i-(9l2. 913. 914)-& t 2 -^^ "a-r-°1] «H ^1 * 214. °1 ^^^l. £ 921 S-^l=l(915)-£- £ 82| 

sm£Ol7)o\] tH-§-sl-Dl. £ 92) JS. ^1=1(911)^: £ 7a2) -§^d aH^21 2J ci^-cHl ^^=lc>. afiip-i. ^-^ ^.51^. 

^Sj ciS.^.EJ 0.^2]. 2151^^ iCf tl^ElJI. ^SjvlHl ^-^l-i-# 7>7l ^Sj °SLif-B\ 7l<^ f r x|| 

1-21 " 3Si§3" 7]- ^-^^4. 

Id^ ^ul(9i3)Tr -B-^ll- ^*1 f^t ^^S.A-1 7 ]^v ^ 01 cf. o)^ ^s.a^ a. £51 ^j-g-Sl^ jx§ J2U)) £ S 

^r^* «fl f^-2.44. ^-7f Ag^-51-o.s.tLEio] o)|^ 25 C C Ml^ 90°C2] ^S]-7> JHhH ^4 *°v> 

-§-£|fe- »£H147ll Sfl°l <?1^-(PCR) ^-8- «H+S| ^"7ll# 21*1 A^Aj-O)^^ HS.^1^2) Af4§-o]cf. • 

£ 1 ^1 £ 6°1| a. .gj-^ofl aj-^. ^Ife) ojjAl^o] ^1^^ M-o] 0} 25mmolJl, ^°l7l- 2t 75mm°l4 ^f-^lpl- 

4 2mmo)cf. £ 62) aH^(811)2) oflAl^j ^l^fe ^.o] <^ 3mmolJl. ^o| 7 > 2^ 50^,014. £ 12) -g-Aj <^<^(140)21 
*ll^2] 2julxjo) ^)^^ -S-o| 2}= 20mmolJl, %°}7\ 21 20^o)4. 
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^2. 3|7]-§- «jH] oj^l ^ ^s. oy^L JgHli ^ ^ h. 7] a ^ ^ ± ^ m. 7] ^ = S | e|u|. 

S^P* 1. 

*0]SL ^S!4, ^ ^ ^ ^l^-fr £^§Hr, -B-^lSl £^ ^ 71^ -g-§-£-°Hl /.]--§- 5]^ ^-^ofl ojo^-l. 

^*J- 2. 

*ll 1 *<MI 9l°l*\, -fr* 2| ^2:^ 3 3 #5. ^S, *7l^- -ff-f ^2, = 3l<fre1 % S>ti# 

3. 

*)) 1 *cMI floH, ^| 1 c-VQj ^1)^-2- - 7l)o] £. e] <£ o.^ aH^S21 ^71 ^ ^S* 7fl^sVi, 

A o v 7] ^ 7|)3] £elsl = -*M -n--§- 'fler ^S^IS Y^V s-a-g- ^^Sl-Jl. 

^T 1 ^ 4. 

^t 2 -^ 5. 

^11 I %H1 5i<H>^i , ^H^-g: -y-Z}^ t'-S^V nfl z)°l7l- ^^isl-Jl, ce).bM, £4=1- ^o] #7>§H , Q% 3i^r 

xr^l ^F_^el l-ol^-e] £fe E|2}ift ^ZV^ ^1. 

^T 1 ^ 6. 

4 3 %M| 5i<H^. ^71 "L^V^- 3Lfe Efle|-i-i-^ 7f^e)l-^ ^^".^^s. <^^l-g- i^j-S)-^ 
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7. 

*ll 1 %H) SU^H. ^71 S->H|£ D-fr u o v ^l^i. -n-^) -fr** SVM- °)^2) £b)^e| «J-x| 

*<3t*J- 8. 

*l 7 S <M1 SicH^-i. A o V 7] H.5)^rEl ^2:^ ^i 1 IS. Ml^l 1205L2) 7\*\ . 

^T 1 * 9. 

7 *J-ol) 5lcHA-]. a o v 7 | a^-Ej Hj-^i ^.3.^. ot 1//m ot 3 mm oj ^o|* 7 \x)±= #*|. 

10. 

*1| 1 *cM) 5tt°H. ^71 -§>*i ^-SJ-fr SfM- olA o vo, ^«v* 0 t 4|*i$ s.^^ g£JHt ^u)*V aH-s. oj^l aj^s. i* 1 -^'. 

2] si) ^-f-sl^ -fMl -H--S- ^H^# #*d*Rr ^1. 

^T 2 "^ 11. 

ail 10 %M1 floH. A o v 7| ^-f^ 2t 15L i])*] °J= 150 £o) zj-511- 7}*)fe- #*1. 

^T^ 12. 

*ll 1 *<M1 $I«>H, A o v 7| ?!• g. i ^ ^ 2 -a-S- -M-°1°1M -S-^IS «°1 7_l2j EE^r 5|1 
^t 1 * 13. 

*H i *<H1 5tt<>H. A o V 7 | rti -fi-^fl -8-f- *fl^.sL-f 6} sw o^a] «-7|-?-#* 3.Q°\JL, 

A &7|if^ i-^si ^71 if -R-f- itsH, 

D-7] " V" 2) ^7] ±<± -fr* *HMlflsL S^SMl. 2lSfl, <g^2j?l 5LM}& ^* -H-^lSVfe 
^TiJ" 14. 

*fl i *cMI StMT-l. ^-71 #*]fe ^-sjsj -Fh# -s-sfli- ^5f7l sil7| ^sj-i- ^7>S i«-SVJL, 

^7) 3fl 7) ^ SI t!«#2) 2J Sfl^-l- ^^5fjL, ^H^2l ^Cj;^ol| Hfl^s] f-7l^-# 7Hc ^1 . 
^T*J- 15. 
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3l 14 %H| <$7] 31171 31|7|# *«tH-i- i^l-JL. 

^7l 3117]^ ^lHfi| ojzp.i, o] ^Vo| ^^7]- ^ £ <*] <* -g- ^-ft 5L<&s)-^ #*1 . 

^t s J- 16. 

>ll 15 5l°H, A cM ^3L7\ f-^S 7ll = 7> JL^SL, 
A oM *^ ^HS.^ °J=^o] 
17. 

31 14 %H1 5i<H^, AV 7 | f-7l^fe ^4^, -M) 7flSS £71171- gs] oi^ *J-*j. 

^T^ IS. 

31 17 %H) 5d°H, A cM f-7l^^-S] §7)1^ 7HSS *g^j£l^ 

19. 

31 14 1H1 SH-H, A oM -1-71^^ ^71 ^V^l^o, o.^tL^o] 7li*2l ^Sl-i- 7>^-^7l| ^-JE^f- ^^5]^ 

^t 1 * 20. 

31 1 ojo^, 7|| 2 % 3] 19 %1 # *V * 0 Vofl 71 711 € ^ JB-^l-g- - =. o)AV^ *j 

*1. 
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3 



3(a) 3 < b > 




410 420 



440 




130 



- 14 - 
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5=^ 6 c 

811 711 



i^. 7a 





5=£ 7c 
722 711 714 




731 712 713 
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813 



^ 8 

811 812 

\ M ' 7 



81 3 



S.^ 9 
914 913 912 



91 5. 



916 



*91 1 




917 
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